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Abstract
Accidental blood exposure (ABE) exposes healthcare workers,
including medical residents, to the risk of occupational infection.
We aimed to determine the characteristics of ABEs in residents
with an anonymous self-reporting electronic questionnaire. A
total of 350 residents (33% from surgical disciplines) entered this
survey. One hundred and eighty-ﬁve residents (52%) reported at
least one ABE during their residency (median, 2; range, 1–25),
53% of which occurred in operating theatres. Sixty-nine per cent
of residents followed the current procedures for local disinfec-
tion. ABEs were notiﬁed to the hospital administration by
62% of residents, but only 51% of residents were referred to
the occupational medicine department. The most frequently
reported concerns following ABEs were human immunodeﬁ-
ciency virus (52%) and hepatitis C virus infection (39%). In 74%
of cases, the serological status of the index patient was investi-
gated. Only 54% of residents were aware of their hepatitis B
surface antibody titres. Medical residents behaved inappropri-
ately in 33% of cases in this survey. Further educational pro-
grammes should include residents, and not only senior
healthcare workers, in order to improve individual behaviours.
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The transmission of infectious agents such as human immu-
nodeﬁciency virus (HIV), hepatitis B virus and hepatitis C
virus to healthcare workers is well recognized as a serious
risk [1].
Accidental blood exposure (ABE) exposes healthcare
workers, including medical residents, to the risk of occupa-
tional infection. There is a paucity of data regarding the pop-
ulation of residents, most prior reports having investigated a
mixed population of residents and medical students [2,3].
Focusing on residents is critical, as they perform most proce-
dures at risk for ABE during the 4–5 years of residency, and
are at higher risk than medical students [3].
Medical education in France consists of 6 years of gradu-
ate study in medical school, followed by a residency pro-
gramme of 4–5 years, depending on the medical discipline.
This residency programme is spent primarily in direct
patient-care activities. Residents spend this 4–5-year period
in various hospitals, with a minimal period of 6 months in
each department. Every 6 months, speciﬁc information on
ABE is delivered to medical residents in each hospital by a
senior physician who is a specialist in infectious diseases and/
or microbiology.
We aimed to determine the characteristics of ABEs in
medical residents in Paris, France. An anonymous self-report-
ing questionnaire was electronically administered to a total
of 963 residents afﬁliated to the association of junior doctors
of Paris (SIHP, Syndicat des Internes des Hoˆpitaux de Paris).
This questionnaire was available online for a 1-month period
during the year 2008. A total of 350 medical residents
(36.3%) entered this survey, including 116 residents (33%)
from surgical disciplines. The main characteristics of the
responding population are summarized in Table 1.
TABLE 1. Characteristics of the responding population
(n = 350)
Characteristics n (%)
Gender
Male 112 (32)
Female 237 (68)
Specialty
Medical 140 (41.5)
Anaesthesia 32 (9.5)
Surgery, gynaecology 115 (34.1)
Paediatrics 32 (9.5)
Others 18 (5.4)
Not reported 13
Hospital type at the ﬁrst ABE
Teaching hospital 131 (73.6)
Others 47 (26.4)
Characteristics Median (range)
Age (years) 27 (23–35)
ABE (n) 2 (1–25)
Seniority at the time of the ﬁrst ABE (semester) 0 (0–10)
ABE, accidental blood exposure.
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One hundred and eighty-ﬁve residents (52%) reported at
least one ABE during their residency (median, 2; range, 1–25;
mean, 1.1 ± 2.2), 53% of which occurred in operating the-
atres. The median resident seniority at the time of the last
ABE was 0 years (range, 0–5 years).
Sixty-nine per cent of residents followed the local recom-
mendations for local disinfection. ABEs were notiﬁed to the
hospital administration by 62% of medical residents, but only
51% of residents were referred to the occupational medicine
department. However, in 74% of cases, the serological status
of the index patient was investigated. Eight residents (4.3%)
received highly active antiretroviral therapy, the most fre-
quently prescribed combination being zidovudine, lamivudine
and boosted lopinavir, to prevent potential HIV infection.
None discontinued this treatment.
Neither seniority at the time of ABE nor residency disci-
pline were associated with compliance with the local proce-
dures for the management of ABEs (p 0.30 and p 0.27,
respectively).
The most frequently self-reported concerns following
ABEs were HIV infection (52%) and hepatitis C virus infec-
tion (39%). Hepatitis B virus was not considered to be a
major concern by this population, with 54% of medical resi-
dents being aware of their hepatitis B surface antibody titres.
Finally, and in contrast with previous reports [4], none men-
tioned concerns about conﬁdentiality and/or professional
discrimination.
Under-reporting of ABE has been previously reported for
the medical staff, in as many as 75% of cases [2]. It remains
controversial whether ABE is more likely to occur during
the day shift or during the night [1,5,6]. However, it has
been suggested that a longer duration of time on shift
increases the risk of ABE [7].
In this study, 52% of medical residents reported at least
one ABE during their residency, a ﬁnding consistent with
previous studies [2,8]. The most common mechanisms of
injury include unexpected patient movement, needle recap-
ping and withdrawal of the needle [8]. In the present sur-
vey, a majority of ABEs occurred in operating theatres,
suggesting a higher risk for residents from surgical disci-
plines [9]. As an illustration, Johanet et al. [10] reported an
ABE rate of 11.7% during a prospective study on 3554
surgical procedures.
A limitation of this study is that <40% of the residents
invited to participate in the survey answered the question-
naire, which suggests that selection bias may exist. However,
a number of conclusions can be drawn on the basis of the
data collected.
First, although aware of the potential risks of blood-
borne infection, residents behaved inappropriately in up to
33% of cases in this survey. Moreover, a total of 127 resi-
dents (36%) admitted under-reporting of ABE. The leading
reason for under-reporting was that the administrative
procedure was considered to be burdensome (89 of 127
cases, 70%). Hence, despite educational sessions dedicated
to the prevention and management of ABEs, individual
behaviour remains inappropriate in a sizeable population of
residents.
Second, in view of the important number of ABEs occur-
ring during the ﬁrst year of residency, we suggest that
targeted educational sessions describing the optimal manage-
ment of ABEs should be included in the pre-residency
teaching programme.
Finally, only 54% of residents were aware of their hepati-
tis B surface antibody titres, suggesting that a particular
effort should be made to improve vaccination coverage and
monitoring in this population.
In conclusion, hospitals might be able to increase the
rates of reporting of ABE by developing programmes that
are easier to access. Occupational medicine depart-
ments should be involved in the follow-up of medical resi-
dents, in order to improve their behaviour when facing an
injury.
Transparency Declaration
The authors declare no conﬂicts of interest.
References
1. Parks DK, Yetman RJ, McNeese MC, Burau K, Smolensky MH. Day–
night pattern in accidental exposures to blood-borne pathogens
among medical students and residents. Chronobiol Int 2000; 17: 61–70.
2. Waterman J, Jankowski R, Madan I. Under-reporting of needlestick
injuries by medical students. J Hosp Infect 1994; 26: 149–150.
3. O’Neill TM, Abbott AV, Radecki SE. Risk of needlesticks and occupa-
tional exposures among residents and medical students. Arch Intern
Med 1992; 152: 1451–1456.
4. Mangione CM, Gerberding JL, Cummings SR. Occupational exposure
to HIV: frequency and rates of underreporting of percutaneous and
mucocutaneous exposures by medical housestaff. Am J Med 1991; 90:
85–90.
5. McCormick RD, Meisch MG, Ircink FG, Maki DG. Epidemiology of
hospital sharps injuries: a 14-year prospective study in the pre-AIDS
and AIDS eras. Am J Med 1991; 91: 301S–307S.
6. Stotka JL, Wong ES, Williams DS, Stuart CG, Markowitz SM. An anal-
ysis of blood and body ﬂuid exposures sustained by house ofﬁcers,
medical students, and nursing personnel on acute-care general medi-
cal wards: a prospective study. Infect Control Hosp Epidemiol 1991; 12:
583–590.
7. Green-McKenzie J, Shofer FS. Duration of time on shift before acci-
dental blood or body ﬂuid exposure for housestaff, nurses, and tech-
nicians. Infect Control Hosp Epidemiol 2007; 28: 5–9.
CMI Research Notes 465
ª2010 The Authors
Clinical Microbiology and Infection ª2010 European Society of Clinical Microbiology and Infectious Diseases, CMI, 17, 464–468
8. Karstaedt AS, Pantanowitz L. Occupational exposure of interns to
blood in an area of high HIV seroprevalence. S Afr Med J 2001; 91:
57–61.
9. Rele M, Mathur M, Turbadkar D. Risk of needle stick injuries
in health care workers—a report. Indian J Med Microbiol 2002; 20:
206–207.
10. Johanet H, Antona D, Bouvet E. Risks of accidental exposure to
blood in the operating room. Results of a multicenter prospective
study. Groupe d’Etude sur les Risques d’Exposition au Sang. Ann Chir
1995; 49: 403–410.
Lack of evidence for persistent nasal
colonization with community-acquired
methicillin-resistant Staphylococcus aureus
in a central European cohort
F. Hanses1, T. Huetz1, U. Reischl2, B. P. Ehrenstein1,
H.-J. Linde2 and B. Salzberger1
1) Department of Internal Medicine I, University Hospital and
2) Institute for Medical Microbiology and Hygiene, University of
Regensburg, Regensburg, Germany
Abstract
One hundred and three patients who had previously tested posi-
tive for community-acquired methicillin-resistant Staphylococcus
aureus (cMRSA) were followed up for a mean time of
32.6 months. Eighty patients had a history of skin or soft tissue
infection, and the remainder were mostly asymptomatic carriers.
Of 103 patients, only two reported ongoing symptoms with
abscess formation. Of 81 nasal swabs available, 30.9% were posi-
tive for S. aureus but only four yielded Panton–Valentine leukoci-
din-positive methicillin-resistant S. aureus. In summary, we were
unable to ﬁnd persistent health issues or nasal colonization with
cMRSA in a cohort of previously cMRSA-infected/colonized
patients.
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The spread of methicillin-resistant Staphylococcus aureus
(MRSA) is of increasing health concern. Whereas MRSA has
been traditionally conﬁned to hospitals and other healthcare
institutions, increasing numbers of community-acquired MRSA
(cMRSA) isolates have been detected in recent years. cMRSA
isolates differ from hospital-associated isolates in their anti-
biotic resistance patterns and expression of pathogenicity fac-
tors. Isolates generally possess smaller (and supposedly more
mobile) SCCmec elements, encoding for fewer resistance
genes. However, many cMRSA isolates seem to be highly viru-
lent, are associated with skin and soft tissue infections, and
express virulence factors such as Panton–Valentine leukocidin
(PVL), a-toxin and phenol-soluble modulins (reviewed in [1]).
Contemporary cMRSA isolates are thought to have
emerged world wide from different clonal lineages [2].
Although cMRSA isolates are highly prevalent among isolates
from skin and soft tissue infections in some settings, the exact
reservoir remains a matter of debate. We followed up patients
who had tested positive for cMRSA, mostly during skin or soft
tissue infections. Isolates were identiﬁed as cMRSA on the
basis of a lack of healthcare association, PCR screening for the
presence of PVL [3] and resistance to methicillin. Most isolates
were also resistant to fusidic acid, a resistance pattern that is
frequently found among central European cMRSA isolates [4].
During previous outbreaks, most PVL-positive cMRSA isolates
in the area were shown by multilocus sequence typing to
belong to the sequence types ST80 and ST22 [5].
Between May 2007 and September 2008, 103 patients
with a previously collected sample that was positive for
cMRSA were contacted. cMRSA had been diagnosed 4–145
months previously (mean 32.6 months). All patients were
sent nasal swabs and a standardized questionnaire, and were
interviewed by telephone. Specimens were plated after pre-
enrichment in thioglycolate broth onto non-selective and
selective media.
The mean age at diagnosis of cMRSA was 35.4 years
(range 2–81 years); 43.7% of participants were male, and 13
were children below 18 years of age (a summary of demo-
graphic characteristics is given in Table 1). Nine respondents
were retired, 14 healthcare workers, and other occupations
were evenly distributed; 28.6% reported smoking regularly,
and 45.4% reported alcohol consumption; 11.2% visited sau-
nas or other wellness institutions on a regular basis; another
11.2% participated in sports with close body contact.
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